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1
OMNI-CHANNEL STATE PRESERVATION

CLAIM OF PRIORITY

This Application 1s a continuation of and claims the
benelit of prionity of U.S. application Ser. No. 14/102,688,
filed Dec. 11, 2013, which 1s hereby incorporated by refer-
ence 1n 1ts entirety.

FIELD

The present disclosure relates generally to omni-channel
state preservation across diflerent communication channels
and, 1n some specific examples, to state preservation 1n an
online marketplace environment.

BACKGROUND

It 1s 1t 1s diflicult to continue an internet session (1.€.
preserve state) when changing communications channels.
For example, 1t 1s diflicult to start a purchase transaction
session on one mobile device, and then continue that specific
session on another device, particularly 1f one seeks to
continue the session at an extended later time. Sometimes, a
user might wish to continue a session on another device
more suited to the type of transaction in question, or at a
more convenient time.

SUMMARY

The present inventor seeks to address the problems dis-
cussed above. The inventor recognizes, among other things,
that problems to be solved can include the inconvenience of
interrupting a user session when changing communication
channels from one device to another, for example. In some
cases, data may be lost or item selections may go to waste.
Sometimes, item selections are made with great care. In
some cases, data may need to be to be re-entered when a new
session 1s entered. User engagement levels are sometimes
key factors in assessing the performance of content provid-
ers and online 1mpact. Session interruption 1s not helpiul 1n
this regard. In fact, such interruption can be very counter-
productive. Potential sales or user interest can be lost 1n an
instant. Some devices are not optimal (or optimized) for the
presentation of certain online content or displaying intuitive
or helpful interfaces, for example. Some devices inhibit the
completion of certain types of transactions. For example, a
user might not seek to purchase a car using a mobile device
in an oflice environment, but might feel comiortable 1n
browsing online marketplaces at break periods during the
day to look for vehicles matching the user’s general needs
and preferences. The user might seek to complete a purchase
transaction later that day at home using a PC with a larger,
more visible screen, and in dealing with more detailed
aspects such as making a final decision and authorizing the
use of finds online, for example. In some examples, the
present subject matter preserves the user’s online state in
transitioning ifrom the mobile to the PC so that a seamless
session can be experienced.

The present subject matter can help provide a solution to
these problems such as by providing an ommi-channel state
preservation system, related methods and machine-readable
media. This subject matter can allow users and content
providers 1n an online marketplace, for example, to extend
user sessions or provide sessions without interruption as
users move from device to device. In some examples, the
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2

presentation of targeted information can be optimized to
promote user interaction and engagement.

In some examples, a system comprises a memory and
omni-channel state preservation module, executing on at
least one computer processor, to identily a plurality of tlow
chain elements 1n a transaction flow of a user session; cause
the presentation of a first flow chain element 1n the trans-
action flow 1n an interface of a first user device; cause the
presentation of a second tlow chain element 1n the transac-
tion flow 1n an interface of a second user device; and
preserve a state of the user 1n the session when causing the
presentation of the second flow chain element 1n the second
user device.

In some examples, the first and second flow chain ele-
ments of the transaction flow may be time-contiguous ele-
ments 1n the transaction flow, and an end of the first flow
chain element may be based on a position of the user in the
session when the user leaves the first user device.

In some examples, a status of the user at a beginning of
the second flow chain element caused to be presented 1n the
interface of the second user device 1s based on a status of the
user 1n the first flow chain element of the transaction tlow.

In some examples, the omni-channel state preservation
module 1s further configured to detect a user action on the
first or second user device, and cause the presentation of the
second flow chain element 1n the interface of the second user
device 1n response to the detection of the user action.

In some examples, the omni-channel state preservation
module 1s further configured to 1dentily a status of the user
in each of a plurality of sessions performed on the first user
device, and cause the presentation of a second flow chain
clement 1n the interface of the second user device based on
the 1dentified status.

In some examples, the omni-channel state preservation
module 1s further configured to detect an i1dentity or char-
acteristic of the first or second user device, and configure the
content, timing, or presentation of the first or second tlow
chain element based on the i1dentified 1dentity or character-
1stic.

In another example embodiment, a machine-readable
medium 1s provided for storing instructions which, when
executed by the machine, cause the machine to perform
operations 1dentitying a plurality of flow chain elements 1n
a transaction flow of a user session; causing the presentation
of a first flow chain element in the transaction flow 1n an
interface of a first user device; causing the presentation of a
second flow chain element in the transaction flow 1n an
interface of a second user device; and preserving a state of
the user 1n the session when causing the presentation of the
second flow chain element 1n the second user device.

In some examples, a system may comprise a machine and
an omni-channel state preservation module. The machine
may have a memory and at least one processor. The
machine, including the state preservation module, may
include the features or be configured to perform the opera-
tions, functions, and method steps discussed within the
present disclosure.

In some examples, a non-transitory machine-readable
medium may include a set of instructions that, when
executed by at least one processor, causes the at least one
processor to perform the operations, functions, and method
steps discussed within the present disclosure.

These and other examples and features of the present
system, related methods, and machine-readable media waill
be set forth 1n part 1n the following Detailed Description.
This Summary 1s intended to provide non-limiting examples
of the present disclosure. It 1s not intended to provide an




US 10,769,623 B2

3

exclusive or exhaustive explanation. The Detailed Descrip-
tion below 1s 1included to provide further information about

the present disclosure.

BRIEF DESCRIPTION OF DRAWINGS

Some embodiments are 1llustrated by way of example and
not limitation 1n the figures of the accompanying drawings.

FI1G. 1 1llustrates a network diagram depicting an example
system for providing omni-channel state preservation, in
accordance with some embodiments;

FI1G. 2 illustrates a block diagram of additional details of
the example system of FIG. 1, in accordance with some
embodiments;

FI1G. 3 1llustrates a network diagram depicting an example
system for providing a shopping assistant, in accordance
with some embodiments;

FI1G. 4 1s a diagram 1llustrating example transaction flows,
in accordance with some embodiments:

FIG. 5 1s a flow diagram of an example method for
omni-channel state preservation, in accordance with some
embodiments; and

FIG. 6 shows a diagrammatic representation of a machine,
in the example form of a computer system, within which a
set of mstructions may be executed to cause the machine to
perform any one or more of the methodologies discussed
herein, 1n accordance with some embodiments.

DETAILED DESCRIPTION

The description that follows includes systems, methods,
techniques, instruction sequences, and computing machine
program products that embody illustrative embodiments of
the present subject matter. In the following description, for
purposes ol explanation, numerous specific details are set
forth 1 order to provide an understanding of various
embodiments of the mventive subject matter. However, 1t
will be evident to those skilled 1n the art that embodiments
of the inventive subject matter may be practiced without
these specific details. In general, well-known instruction
instances, protocols, structures, and techniques have not
been shown 1n detail.

Example embodiments described herein provide systems
and methods for omni-channel state preservation across
different communication channels. The ability to store user
product selections or wish lists 1n online marketplace envi-
ronments 1s known. Such lists can be accessed by a user
when returning to the store. These do not preserve a user’s
state 1n an online session. Session preservation 1s an aspect
distinct from listing creation or storage per se and can be an
important or desirable user feature for content providers and
merchants 1n on-line marketplaces, for example. The present
subject matter 1s not limited to such applications but will be
described 1n this context. Session preservation (also termed
state or status preservation in this specification) can improve
sales conversion rates (1.e. converting product oflerings 1nto
actual sales), engagement windows, and other indicators
used by online merchants and content providers to track
online performance.

In some examples, flow chain elements 1n a transaction
flow are 1dentified. For example, if a user intends to purchase
a car 1n a transaction tlow, a first flow chain element may be
an online or physical search through vehicle inventories, a
second tlow chain element might be the creation of a short
list, a third flow chain element might be test driving a real
car or, in an online environment, “building”™ a virtual car and
arriving at a total cost for the selection of certain options. A
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4

final flow chain element might be a purchase of the vehicle
which may include sub-elements or sub-steps enabling a
purchase, such as contacting a bank or third party payment
service to source funds. It will be appreciated that many
types of tlows, flow chain elements, and sub-elements are
possible.

The flow chain elements are performed as the user
approaches the end of a transaction flow, such as a final
purchase decision. It will be appreciated that a transaction
flow need not end 1n a purchase. Indeed, 1n many examples,
it may not. For example, some transactions may conclude
with a decision (without payment of any fee) to join an
interest group, with the user perhaps having browsed many
maternials as flow chain elements 1n arriving at that decision.
An election to join a subscription list, or a decision to wear
certain clothing based on a review of weather reports, might
be other examples of flow chain elements 1n transaction
flows. In one example, a final chain element might be
purchasing an item for sale in a retail store or in an online
marketplace. Still, other examples are possible.

Transaction flows and flow chain elements (including
applicable sub-elements) can be identified 1n accordance
with the present subject matter, and are presented 1n such a
manner so as to preserve a user’s state in a transaction flow
in the event a communication channel, used by a user to
conduct the transaction, 1s changed. A communication chan-
nel may be changed, for example, by moving from a mobile
communication device (a smartphone, for example) to a
desktop personal computer. In some examples, a user’s
status 1n a session can be created or preserved from a first
flow chain element to a final chain element 1n a transaction
flow and, thus, create a “continuous” or “seamless™ session
even when the session 1s conducted across different devices,
or on the same device, but at a later time. A user’s state can,
in such a transaction flow, be preserved even 11 the user uses
different communication devices 1n proceeding through the
various tlow chain elements in the transaction tlow.

In some examples, a user’s state 1n a plurality of trans-
action tlows 1s preserved. FIG. 4 of the accompanying
drawings represents a plurality of transaction flows. In this
case, three example flows 400, 408, and 414, which may or
may not be performed 1n a single user session (or several
sessions), are shown. Further transaction flows are possible.

In one example flow 400, a user may be browsing for
garden lights to purchase for an upcoming dinner party.
Various flow chain elements may be mvolved in the trans-
action flow, such as a search flow chain element 402, a short
list creation flow chain element 404, and a purchase flow
chain element 406. Assuming that using a first device and at
a point in time (marked T), the user 1s 80% of the way down
this transaction tlow 400 having already passed through a
number of flow chain elements 402-406 (and perhaps others,
or portions thereof) along the way to the completion of the
transaction. It will be appreciated that at any given time, and
on any given device, a user may be at a different point 1n a
transaction flow, vet still have the ultimate goal of conclud-
ing, on the same device or another device, the transaction
flow and reaching a final flow chain element.

Referring again to FIG. 4, another transaction flow 408
may include a waiver review flow chain element 410, and a
waiver submission flow chain element 412 pertaining to
some forms required for a school field trip, for example.
Rather than scrolling through the fine print of a waiver
release on a mobile device, a busy parent (needing to review
the waiver) may wish to take special care 1n reviewing the
terms and defer the review until later that evening after work
when the parent 1s calmly seated at a computer screen. It will
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be appreciated that many examples are possible, such as
reviewing an employment contract, or reading a book, for
example. In the current example, let us assume the busy
parent 1s, at time T, only 3% along the waiver review
transaction flow 408 when leaving work and having con-
ducted 5% of the transaction flow on the first device.

A third transaction flow 414 might be ordering pizza for
an oflice lunch. Here, the busy parent in the example above
may feel very comiortable in ordering the pizza on a first
mobile device and might, 1n fact, complete such a transac-
tion on the same device having already passed through the
applicable selection flow chain element 416, the ordering
flow chain element 418, and the delivery tlow chain element
420, for example.

As an overview, at a given point in time (time T for
example), the user 1n the above examples might be 80% of
the way through a garden light transaction flow 400, 5% of
the way through a waiver review transaction flow 408, and
nearly 100% (say 93% for example) of the way through a
pizza order transaction tflow 414. In accordance with the
present subject matter, the user’s state in each of these flows
400, 408 and 414 can be preserved across different commu-
nication channels or devices that may be utilized by the user
in completing each of the transaction tlows 400, 408, and
414.

Thus, assuming the user was at an 80% marker down the
garden light transaction flow 400 when changing commu-
nication channels, the systems, methods and media of the
present subject matter allow that particular user to continue
the session at an 81% position wrrespective of whether the
user continues the session using another communication
device at home, or a smart screen 1n her vehicle, for
example. Sumilarly, assuming the user was at a 5% position
down the waiver review transaction flow 408 when leaving
work, the systems, methods and media of the present subject
matter allow that particular user to continue the session at a
6% marker 1rrespective of whether the user continues the
session using the same device, another communication
device, or another device or channel at an internet cafe
during a coflee break, for example. The same functionality
and convenience can be applied to the transaction flow 414.
The percentage positions and bar chart elements used to
denote a user’s progress through the illustrated transaction
flows are merely exemplary and are to scale. They are
provided to assist in describing the present subject matter in
an exemplary way. It will be appreciated that other position
indicators are possible.

In other examples, and 1n looking at the present subject
matter from the perspective of a marketplace participant,
such as a content provider or merchant, flow chain elements
which are more optimally presented on certain types of
devices (or via certain communication channels) can be
identified. For example, targeted information (as defined
herein) can be selected for presentation in various transac-
tion flows, or 1 specific or targeted flow chain elements, or
sub-elements as desired, across different communication
channels. Maintaining consistency of message and preserv-
Ing a user’s engagement are example aspects that can be
helptful in promoting online sales and influencing user
behavior, for example. Targeted information, or flow chain
clements, may in some examples be created, withheld from
presentation, or presented in a different order, time frame, or
in other flow chain elements, on disparate devices, or via
alternate commumnication channels, for example.

In some examples, preserving a user’s state can prevent
data loss and inconvenience. The preservation of an online
status 1n a user session can allow a user to more freely select
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the most appropriate device for advancing through a series
of flow chain elements 1n a transaction flow. In some
examples, a variety of communication channels can be used
without inconvenience or the fear of “going backwards™ in
a transaction flow when a different device 1s used. Various
examples of transaction flows in which the present subject
matter can be useful are discussed above. Other examples
are possible.

In one example, a user may on a bus using a mobile device
to search for items 1n an electronic marketplace using a
mobile application. The user may be looking at a view 1tems
page when she arrives at her destination and stops her
engagement, exits the bus and walks home. At home she
opens her tablet device and launches a marketplace appli-
cation. An example omni-channel state preservation system
disclosed herein determines that it 1s appropriate to continue
the previous “bus session mobile” mto a “home session
tablet” and restores the mobile device state on the tablet
device. In some examples, the system initially shows the
same view 1tem page but mn some examples restores the
navigation path stack that brought the user to the view item
page. The restored navigation path allows back buttons to be
used returning the user to her previous search results, prior
user interfaces and back again to her search or refinement
user interfaces.

In another example, a user 1s at home and in a payment
flow 1n an online session when she abandons the session and
moves to a vehicle. When getting into the vehicle she 1s
promoted with a message to “Complete your payment flow
using voice authentication?” In response, she can complete
her session 1n the car using a substantially different interface
paradigm.

The disclosed examples use the 1dea of a continuation
“session’” that 1s maintained between devices with different
capabilities. The examples seek to convey that notion that a
user can have a fundamental relationship with a business
(e.g. an online marketplace) and not necessarily with a
device or system used to access that marketplace. Devices
such as a web browser, a mobile application, a tablet
application, or audio/voice application need not limit a
user’s relationship with a business 1 the disclosed
examples.

In some examples, consideration of a continuation session
might imply that continuing a single session 1s always the
desirable or appropnate thing to do. There are a number of
factors that can help determine 11 this 1s 1n fact true. A time
clement would be one factor. For example, one could say
with some degree of certainty that 1t as 1n the bus example
turther above, the engagement between devices 1s relatively
short 1n time (say, less than 15 minutes) that it 1s likely that
a continuation session would be the appropriate thing to do.
In some examples, a criticality or nature of a task might be
another factor, like completing a payment flow 1n car. But
what about the case where a continuation session might not
be the right thing to do? Say a user abandoned a session three
days ago and re-launches an application. Some examples
include reviewing defined session factors (including those
mentioned above) to determine 1n which instances a session
status should be preserved.

In some examples, the concept of more than one session
1s ntroduced. For simplicity we will use an example such as
a user mitiating a search, clicked on time in the feed limited
the search results to a defined time period), and responded
to an RIM message. Such high level (tier 1 events) would
signily the starting of a new session. Each session may have
a phase and strength associated with it. In the case where 1t
unclear that a continuation session 1S warranted, intent
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tracking streams can be used to 1dentily a user’s intent, or a
proxy for a user’s intent, to characterize the session accord-
ingly. In some examples, user behavior 1s highly predictable
based on past behavior, and 1n some instances on other
factors such as geo-location and time of day, or biometric
information. An ability to track such factors across many
business entities and online domains enables a marketplace
participant (€.g. a merchant, retail store, or content provider)
to build an 1ntent based profile for a specific user interaction.
For example, at a given moment 1n time, at a given geo-
location, based on a user’s past activities there 1s a 90
percent likelihood that an engagement opportumity with the
user will be 90 seconds or less and there 1s a 95 percent
likelihood that they will not buy anything. This type of data
can enable the marketplace participant to infer that in this
example the user 1s 1n an nspirational moment, perhaps at
lunch looking for distraction. Selecting from a cue of stored
“sessions’ or creating a new session, one that best meets the
ispirational criteria for the user, 1s provided in some
examples. In such a manner, this functionality can bridge a
gap between “situational relevance” and/or “context coher-
ence” and a concept of “hyper-personalization™.

In some examples, targeted information or other content
can be presented via a mobile device. More generally, such
information may be presented via an “interface.” An inter-
face can exist in many forms. For example, the interface may
interact with a user, 1n a functional or physical way, and may
contribute and/or consume content. The interface may be
associated with a device, but not necessarily so. The 1inter-
face may be mouse driven, voice driven, or touch driven, for
example. An associated device might be network enabled,
but not necessarily so. The device or interface may be
associated with local or proximate processing capability. In
some examples, a physical interface may be presented by
“smart” glasses (for example, Google glasses). In other
embodiments, an interface may be intangible, such as a
hologram. In further examples, the interface may be may be
a non-mobile surface, such as a wall, table top, or side of an
appliance. In other examples, an interface may be provided
in a kiosk, or by a surface or device nside a motor vehicle.

Targeted information or other content may include “con-
sumable” information or “non-consumable” information
(for example, metadata), Consumable examples can be
displayed, emailed, pushed, or included 1n a text message.
The information may include tiles, social media, digital data,
physical (billboard) embodiments, audio files, commercial
art, smart advertisements, and so forth. Viewed broadly, a
“device” 1s any physical object which 1s capable of being a
communication device or can present an interface. The
device may be associated with local computational or
remote computational functionality.

In some examples, targeted information may include *“ad
content.” Ad content may include promotional information
which characterizes this information from general content. A
“promotion” 1n ad content need not be tied to commerce,
payment, or a transaction, but will usually be associated with
the receipt of some kind of value. The value could relate to
a good or a service (or hybnid of same).

The presentation of the targeted information may seek to
extend on-line user “sessions.” In a multi-device world, the
conventional definition of a session 1s becoming increas-
ingly mapplicable. Viewed more broadly, a session in this
disclosure includes the 1dea that the user 1s trying to achieve
a particular task, with that task potentially spread over
multiple devices and extended time periods. The user could
pick up a session on a different device, or after a lapse of
time, and so forth. A user could have many parallel sessions
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going on simultaneously, for example. A session may
include user phases, such as a discovery phase, an explor-
atory phase, a follow-up phase, and so forth. Sessions may
be assessed or tied to a success metric, such as a “Bid-Buy-
Offer-Watch-Ask seller question” (BBOWA) metric, for
example.

The examples discussed above merely typily possible
variations. Unless explicitly stated otherwise, components
and functions are optional and may be combined or subdi-
vided, and operations may vary in sequence or be combined
or subdivided. In the following description, for purposes of
explanation, numerous specific details are set forth to pro-
vide a thorough understanding of example embodiments. It
will be evident to one skilled 1n the art, however, that the
present subject matter may be practiced without these spe-
cific details.

FIG. 1 1illustrates a network diagram in which embodi-
ments of a system 100 for omni-channel state preservation
may be implemented. A networked system 102 forms a
network-based publication system that provides server-side
functionality, via a network 104 (e.g., the Internet or Wide
Area Network (WAN)), to one or more clients and devices.
FIG. 1 further illustrates, for example, one or both of a web
client 106 (e.g., a web browser) and a programmatic client
108 executing on client machines 110 and 112. In one
embodiment, the system 100 comprises a marketplace sys-
tem. In another embodiment, the system 100 comprises
other types of systems such as, but not limited to, a social
networking system, a matching system, an electronic com-
merce (e-commerce) system, and the like. An e-commerce
environment may include items listed for sale at a brick-
and-mortar retailer, an on-line retailer, or an auction site, for
example.

Each of the client machines 110, 112 comprises a com-
puting device that includes at least a display (interface) and
communication capabilities with the network 104 to access
the networked system 102. The client machines 110, 112
comprise, but are not limited to, work stations, computers,
general purpose computers, Internet appliances, hand-held
devices, wireless devices, portable devices, wearable com-
puters, cellular or mobile phones, portable digital assistants
(PDAs), smart phones, tablets, ultrabooks, netbooks, lap-
tops, desktops, multi-processor systems, miCroprocessor-
based or programmable consumer electronics, game con-
soles, set-top boxes, network PCs, mimi-computers, and the
like. Each of the client machines 110, 112 may connect with
the network 104 via a wired or wireless connection. For
example, one or more portions of the network 104 may be
an ad hoc network, an intranet, an extranet, a virtual private
network (VPN), a local area network (LAN), a wireless
LAN (WLAN), a wide area network (WAN), a wireless
WAN (WWAN), a metropolitan area network (MAN), a
portion of the Internet, a portion of the Public Switched
Telephone Network (PSTN), a cellular telephone network, a
wireless network, a Wi-F1 network, a Wi-Max network,
another type of network, or a combination of two or more
such networks.

Each of the client machines 110, 112 include one or more
applications (also referred to as “apps”) such as, but not
limited to, a web browser, a messaging application, an
clectronic mail (email) application, an e-commerce site
application (also referred to as a marketplace application),
and the like. In some embodiments, 1f the e-commerce site
application 1s included in one of the client machines 110,
112, then the application 1s configured to locally provide the
user interface and at least some of the functionalities, the
application configured to communicate with the networked
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system 102, on an as needed basis, for data and/or process-
ing capabilities not locally available (such as access to a
database of 1items available for sale, to authenticate a user, to
verily a method of payment, etc.). Conversely, 11 the e-com-
merce site application 1s not icluded 1n one of the client
machines 110, 112, then the client machines 110, 112 may
use 1ts web browser to access the e-commerce site (or a
variant thereof) hosted on the networked system 102.
Although two client machines 110, 112 are shown 1n FIG. 1,
more or less than two client machines can be included 1n the
system 100.

An Application Program Interface (API) server 114 and a
web server 116 are coupled to, and provide programmatic
and web 1nterfaces respectively to, one or more application
servers 118. The application servers 118 host one or more
marketplace applications 120, payment applications 122,
and state preservation applications 123. The application
servers 118 are, 1n turn, shown to be coupled to one or more
database servers 124 that facilitate access to one or more
databases 126.

The marketplace applications 120 may provide a number
of e-commerce functions and services to users that access
the networked system 102. E-commerce functions/services
may include a number of publisher functions and services
(e.g., search, listing, content viewing, payment, etc.). For
example, the marketplace applications 120 may provide a
number of services and functions to users for listing goods
and/or services, oflers for goods and/or services for sale,
searching for goods and services, facilitating transactions,
and reviewing and providing feedback about transactions
and associated users. Additionally, the marketplace applica-
tions 120 may track and store data and metadata relating to
listings, transactions, and user interactions. In some embodi-
ments, the marketplace applications 120 may publish or
otherwise provide access to content items stored in the
application servers 118 or databases 126 accessible to the
application servers 118 and/or the database servers 124. The
payment applications 122 may, likewise, provide a number
of payment services and functions to users. The payment
applications 122 may allow users to accumulate value (e.g.,
in a commercial currency, such as the U.S. dollar, or a
proprietary currency, such as “points”) 1n accounts, and then
later to redeem the accumulated value for products or items
(e.g., goods or services) that are made available via the
marketplace applications 120. While the marketplace, pay-
ment and state preservation applications 120, 122, and 123
are shown 1 FIG. 1 to form part of the networked system
102, it will be appreciated that, 1n alternative embodiments,
the payment applications 122 may form part of a payment
service that 1s separate and distinct from the networked
system 102. In other embodiments, the payment applications
122 may be omitted from the system 100. In some embodi-
ments, at least a portion of the marketplace applications 120
or the state preservation applications 123 may be provided
on the client machines 110 and/or 112.

Further, while the system 100 shown 1n FIG. 1 employs
client-server architecture, embodiments of the present dis-
closure are not limited to such architecture, and may equally
well find application 1n, for example, a distributed or peer-
to-peer architecture system. The various marketplace, pay-
ment, and state preservation applications 120, 122 and 123
may also be implemented as standalone software programs
which do not necessarily have networking capabilities.

The web client 106 accesses the various marketplace,
payment, and state preservation applications 120, 122, and
123 via the web interface supported by the web server 116.
Similarly, the programmatic client 108 accesses the various
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services and functions provided by the marketplace, pay-
ment, and state preservation applications 120, 122, and 123
via the programmatic interface provided by the API server
114. The programmatic client 108 may, for example, be a
seller application (e.g., the TurboLister application devel-
oped by eBay Inc., of San Jose, Calif.) to enable sellers to
author and manage listings on the networked system 102 1n
an oil-line manner, and to perform batch-mode communi-
cations between the programmatic client 108 and the net-
worked system 102.

FIG. 1 also illustrates a third party application 128,
executing on a third party server machine 130, as having
programmatic access to the networked system 102 via the
programmatic interface provided by the API server 114. For
example, the third party application 128 may, utilizing
information retrieved from the networked system 102, sup-
port one or more features or functions on a website hosted
by the third party. The third party website may, for example,
provide one or more promotional, marketplace, or payment
functions that are supported by the relevant applications of
the networked system 102.

FIG. 2 1illustrates a block diagram showing components
provided within the networked system 102, according to
some embodiments. The networked system 102 may be
hosted on dedicated or shared server machines (not shown)
that are communicatively coupled to enable communica-
tions between server machines. The components themselves
are communicatively coupled (e.g., via appropriate inter-
faces) to each other and to various data sources, so as to
allow 1information to be passed between the applications or
so as to allow the applications to share and access common
data. Furthermore, the components may access one or more
databases 126 via the database servers 124.

The networked system 102 may provide a number of
publishing, listing, and/or price-setting mechanisms
whereby a seller (also referred to as a first user) may list (or
publish imnformation concerning) goods or services for sale
or barter, a buyer (also referred to as a second user) can
express interest 1n or indicate a desire to purchase or barter
such goods or services, and a transaction (such as a trade)
may be completed pertaining to the goods or services. To
this end, the networked system 102 may comprise at least
one publication engine 202 and one or more selling engines
204. The publication engine 202 may publish information,
such as item listings or product description pages, on the
networked system 102. In some embodiments, the selling
engines 204 may comprise one or more fixed-price engines
that support fixed-price listing and price setting mechanisms
and one or more auction engines that support auction-format
listing and price setting mechanisms (e.g., English, Dutch,
Chinese, Double, Reverse auctions, etc.). The various auc-
tion engines may also provide a number of features in
support of these auction-format listings, such as a reserve
price feature whereby a seller may specily a reserve price in
connection with a listing, and a proxy-bidding feature
whereby a bidder may invoke automated proxy bidding. The
selling engines 204 may turther comprise one or more deal
engines that support merchant-generated offers for products
and services.

A listing engine 206 allows sellers to conveniently author
listings of i1tems or authors to write publications or other
content. In one embodiment, the listings pertain to goods or
services that a user (e.g., a seller) wishes to transact via the
networked system 102. In some embodiments, the listings
may be an ofler, deal, coupon, or discount for the good or
service. Hach good or service 1s associated with a particular
category. The listing engine 206 may receive listing data,
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such as fitle, description, and aspect name/value pairs.
Furthermore, each listing for a good or service may be
assigned an item 1dentifier. In other embodiments, a user
may create a listing that 1s an advertisement or other form of
information publication. The listing information may then
be stored to one or more storage devices coupled to the
networked system 102 (e.g., databases 126). Listings also
may comprise product description pages that display a
product and information (e.g., product title, specifications,
and reviews) associated with the product. In some embodi-
ments, the product description page may include an aggre-
gation ol 1tem listings that correspond to the product
described on the product description page.

The listing engine 206 may also allow buyers to conve-
niently author listings or requests for items desired to be
purchased. In some embodiments, the listings may pertain to
goods or services that a user (e.g., a buyer) wishes to transact
via the networked system 102. Each good or service is
associated with a particular category. The listing engine 206
may receive as much or as little listing data, such as title,
description, and aspect name/value pairs, that the buyer i1s
aware ol about the requested 1tem. In some embodiments,
the listing engine 206 may parse the buyer’s submitted 1tem
information and may complete mcomplete portions of the
listing. For example, if the buyer provides a brief description
ol a requested i1tem, the listing engine 206 may parse the
description, extract key terms and use those terms to make
a determination of the identity of the item. Using the
determined 1tem 1dentity, the listing engine 206 may retrieve
additional 1tem details for inclusion 1n the buyer item
request. In some embodiments, the listing engine 206 may
assign an 1tem 1dentifier to each listing for a good or service.

In some embodiments, the listing engine 206 allows
sellers to generate oflers for discounts on products or ser-
vices. The listing engine 206 may receive listing data, such
as the product or service being oflered, a price and/or
discount for the product or service, a time period for which
the offer 1s valid, and so forth. In some embodiments, the
listing engine 206 permits sellers to generate offers from the
sellers mobile devices. The generated offers may be
uploaded to the networked system 102 for storage and
tracking.

Searching the networked system 102 1s facilitated by a
searching engine 208. For example, the searching engine
208 enables keyword queries of listings published via the
networked system 102. In example embodiments, the
searching engine 208 receives the keyword queries from a
device of a user and conducts a review of the storage device
storing the listing information. The review will enable the
compilation of a result set of listings that may be sorted and
returned to the client device (e.g., client machine 110, 112)
of the user. The searching engine 208 may record the query
(e.g., keywords) and any subsequent user actions and behav-
1ors (e.g., navigations).

The searching engine 208 also may perform a search
based on the location of the user. A user may access the
searching engine 208 via a mobile device and generate a
search query. Using the search query and the user’s location,
the searching engine 208 may return relevant search results
for products, services, oflers, auctions, and so forth to the
user. The searching engine 208 may 1dentily relevant search
results, both 1 a list form and graphically on a map.
Selection of a graphical indicator on the map may provide
additional details regarding the selected search result. In
some embodiments, the user may specily, as part of the
search query, a radius or distance from the user’s current
location to limit search results. The searching engine 208
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also may perform a search based on an 1image. The 1image
may be taken from a camera or 1maging component of a
client device or may be accessed from storage.

In a further example, a navigation engine 210 allows users
to navigate through various categories, catalogs, or iven-
tory data structures according to which listings may be
classified within the networked system 102. For example,
the navigation engine 210 allows a user to successively
navigate down a category tree comprising a hierarchy of
categories (e.g., the category tree structure) until a particular
set of listings 1s reached. Various other navigation applica-
tions within the navigation engine 210 may be provided to
supplement the searching and browsing applications. The
navigation engine 210 may record the various user actions
(e.g., clicks) performed by the user in order to navigate
down the category tree.

In some embodiments, a state preservation module 212 1s
configured to identify a plurality of flow chain elements 1n
a transaction flow of a user session, and cause the presen-
tation of a first flow chain element in the transaction flow in
an 1nterface of a first user device (for example, the client
machine 110). The state preservation module 212 1s also
configured to cause the presentation of a second flow chain
clement 1n the transaction flow 1n an interface of a second
user device (for example, the client machine 112). The state
preservation module 212 preserves a state of the user in the
session when causing the presentation of the second flow
chain element 1n the second user device.

In some examples, the first and second flow chain ele-
ments 1n the transaction tlow are time-contiguous elements
in the transaction flow, and an end of the first flow chain
clement may be based on a position of the user in the session
when the user leaves the first user device. In some examples,
a status of the user at a beginning of the second flow chain
clement caused to be presented 1n the interface of the second
user device 1s based on a status of the user in the first flow
chain element of the transaction flow.

In some examples, the state preservation module 212 1s
configured to detect a user action on the first or second user
device and cause the presentation of the second flow chain
clement in the interface of the second user device 1n
response to the detection of the user action. In some
examples, the state preservation module 212 1s further
configured to identify a status of the user 1in each of a
plurality of sessions performed on the first user device, and
cause the presentation of a second flow chain element 1n the
interface of the second user device based on the i1dentified
status.

In some examples, the state preservation module 212 1s
turther configured to detect an 1dentity or characteristic of
the first or second user device, and configure the content,
timing, or presentation of the first or second flow chain
clement based on the identified 1dentity or characteristic.

It 1s contemplated that the state preservation module 212
may be further configured to provide or perform any of the
other features, functions, or operations disclosed below.
Additional modules and engines associated with the net-
worked system 102 are described herein 1in further detail. It
should be appreciated that modules or engines may embody
various aspects of the details described below.

FIG. 3 1s a block diagram of a networked system 300
configured to handle processes, such as those described
herein, 1n accordance with some embodiments. The system
300 includes a client device 310, a merchant device e.g.,
server) 340, and a payment provider server 370 in commu-
nication over a network 360. The payment provider server
370 may be maintained by a service or payment provider,
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such as Pay Pal, Inc. or eBay, Inc. of San Jose, Calif. A user
305, such as a consumer, may utilize client device 310 to
make a purchase transaction facilitated by the payment
provider server 370, with one or more merchants.

The client device 310, merchant device 340, and payment
provider server 370 may each include one or more proces-
sors, memories, and other appropriate components for
executing instructions, such as program code and/or data
stored on one or more computer readable mediums to
implement the wvarious applications, data, and steps
described herein. For example, such instructions may be
stored 1n one or more computer readable media such as
memories or data storage devices internal and/or external to
various components of the networked system 300, and/or
accessible over the network 360.

The network 360 may be implemented as a single network
or a combination ol multiple networks. For example, 1n
vartous embodiments, the network 360 may include the
Internet or one or more intranets, landline networks, wireless
networks, and/or other appropriate types ol networks.

The client device 310 may be implemented using any
appropriate hardware and software configured for wired
and/or wireless communication over the network 360. For
example, 1n one embodiment, the user or client device may
be implemented as a personal computer (PC), a smart phone,
personal digital assistant (PDA), laptop computer, and/or
other types of computing devices capable of transmitting
and/or receiving data, such as an 1Pad™ from Apple™.

The client device 310 may include one or more browser
applications 315 which may be used, for example, to provide
a convenient interface to permit user the 305 to browse
information available over the network 360. For example, 1n
one embodiment, the browser application 315 may be imple-
mented as a web browser configured to view information
available over the Internet or access a website of the
payment provider. The client device 310 may also include
one or more toolbar applications 320 which may be used, for
example, to provide client-side processing for performing
desired tasks 1n response to operations selected by the user
305. In some embodiments, the toolbar application 320 may
display a user interface in connection with the browser
application 315.

The client device 310 may further include other applica-
tions 335 as may be desired 1n particular embodiments to
provide desired {features to the client device 310. For
example, the other applications 335 may include security
applications for implementing client-side security features,
programmatic client applications for iterfacing with appro-
priate application programming interfaces (APIs) over the
network 360, or other types of applications. The other
applications 335 may also include email, texting, voice and
IM applications that allow the user 305 to send and receive
emails, calls, texts, and other notifications through the
network 360. The client device 310 may include one or more
user 1dentifiers 330 which may be implemented, for
example, as operating system registry entries, cookies asso-
ciated with the browser application 313, identifiers associ-
ated with hardware of client device 310, or other appropriate
identifiers, such as used for payment/user/device authenti-
cation or identification. In some embodiments, the user
identifier 330 may be used by a payment service provider to
associate the user 305 with a particular account maintained
by the payment provider. A communications application
325, with associated interfaces, enables the client device 310
to communicate within the networked system 300.

The merchant device 340 may be maintained, for
example, by a merchant or seller offering various items,
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products and/or services through an online site or app.
Generally, the merchant device 340 may be maintained by
anyone or any entity that receives money, which includes
charities as well as retailers and restaurants. The merchant
device 340 may include a database 345 1dentifying available
products and/or services (e.g., collectively referred to as
items), which may be made available for viewing and
purchase by the user 305. The merchant device 340 may also
include a marketplace application 350 which may be con-
figured to serve information over the network 360 to the
browser application 315 of the client device 310 and/or the
payment provider server 370. In one embodiment, the user
305 may interact with the marketplace application 350 to
view various items available for purchase from the mer-
chant.

The merchant device 340 may also include a checkout
application 355 which may be configured to facilitate the
purchase by the user 305 of goods or services i1dentified by
the marketplace application 350. The checkout application
355 may be configured to accept payment information from
or on behalfl of the user 3035 through the payment provider
server 370 over the network 360. For example, the checkout
application 355 may receive and process a payment confir-
mation from the payment provider server 370, as well as
transmit transaction information to the payment provider
and receive information from the payment provider (e.g., a
transaction ID). The checkout application 355 may also be
configured to accept one or more different funding sources
for payment.

The payment provider server 370 may be maintained, for
example, by an online service provider, which may provide
payment between the user 305 and the operator of the
merchant device 340. In this regard, the payment provider
server 370 includes one or more payment applications 375,
which may be configured to interact with the client device
310 and the merchant device 340 over the network 360 to
facilitate the purchase of goods or services by the user 305
of the client device 310, as well as search merchant offerings
and prices as discussed above.

The payment provider server 370 may also maintain a
plurality of user accounts 380, each of which may include
account mformation 383 associated with individual users.
For example, account information 385 may include private
financial information of users of devices, such as account
numbers, passwords, device identifiers, user names, phone
numbers, credit card information, bank information, or other
financial information which may be used to facilitate online
transactions by the user 305. Account information 3835 may
also 1nclude information associated with the payment pro-
cess described herein. Beneficially, the payment application
375 may be configured to interact with merchant device 340
on behalf of user 305 during a transaction with checkout
application 355 to handle payments.

A transaction processing application 390, which may be
part of or separate from the payment application 375, may
be configured to receive information from a client device
310 and/or merchant device 340 for processing and storage
in a payment database 395 as described above. The trans-
action processing application 390 may include one or more
applications to process information from the user 305 and/or
the merchant for processing a transaction from the client
device 310 as described herein. As such, the transaction
processing application 390 may store details of a transaction
or from an email and associate the details accordingly for
individual users. The payment application 375 may be
further configured to determine the existence of and to
manage accounts for the user 305, as well as create new
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accounts 11 needed, such as the set-up, management, and the
provision of various services as described herein.

FIG. 5 1s a flowchart 1llustrating a method 500, 1n accor-
dance with some embodiments. The operations of the
method 500 may be performed by the client machine 110,
client machine 112, and/or a server included in the net-
worked system 102 (e.g., API server 114, web server 116, or
application servers 118). The operations may be performed
by modules (e.g., state preservation module 212). The vari-
ous operations of the method 500 may be performed 1n
different order and the method 500 may include only some
ol the operations described below.

The method 500 may comprise: at operation 512, 1denti-
tying a plurality of flow chain elements 1n a transaction tlow
ol a user session; at operation 514, causing the presentation
of a first flow chain element 1n the transaction flow 1n an
interface of a first user device; at operation 516, causing the
presentation of a second tlow chain element 1n the transac-
tion flow 1n an interface of a second user device; and at
operation 518, preserving a state of the user 1n the session
when causing the presentation of the second flow chain
clement 1n the second user device.

In some examples of the method 500, the first and second
flow chain elements 1n the transaction tlow are time-con-
tiguous elements in the transaction flow and an end of the
first flow chain element 1s based on a position of the user 1in
the session when the user leaves the first user device. Further
in some examples, a status of the user at a beginning of the
second flow chain element caused to be presented 1n the
interface of the second user device 1s based on a status of the
user 1n the first flow chain element of the transaction tlow.

In some examples, the method 500 may further comprise,
at operation 520, detecting a user action on the first or
second user device, and causing the presentation of the
second flow chain element 1n the interface of the second user
device 1n response to the detection of the user action.

In some examples, the method 500 may further comprise,
at operation 3522, identifying a status of the user in each of
a plurality of sessions performed on the first user device, and
causing the presentation of a second flow chain element 1n
the interface of the second user device based on the 1denti-
fied status.

In some examples, the method 500 may further comprise,
at operation 324, detecting an 1dentity or characteristic of the
first or second user device, and configuring the content,
timing, or presentation of the first or second flow chain
clement based on the identified 1dentity or characteristic.

It 1s contemplated that any of the features and/or embodi-
ments of the methods, systems and media discussed herein

may be combined or incorporated into any of the other
features and/or embodiments.

Modules Comp and Logic

Certain embodiments are described herein as including
logic or a number of components, modules, or mechanisms.
Modules may constitute either software modules (e.g., code
embodied on a machine-readable medium or 1n a transmis-
sion signal) or hardware modules. A hardware module 1s a
tangible unit capable of performing certain operations and
may be configured or arranged in a certain manner. In
example embodiments, one or more computer systems (e.g.,
a standalone, client, or server computer system) or one or
more hardware modules of a computer system (e.g., a
processor or a group of processors) may be configured by
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soltware (e.g., an application or application portion) as a
hardware module that operates to perform certain operations
as described herein.

In various embodiments, a hardware module may be
implemented mechanically or electronically. For example, a
hardware module may comprise dedicated circuitry or logic
that 1s permanently configured (e.g., as a special-purpose
processor, such as a field programmable gate array (FPGA)
or an application-specific integrated circuit (ASIC)) to per-
form certain operations. A hardware module may also com-
prise programmable logic or circuitry (e.g., as encompassed
within a general-purpose processor or other programmable
processor) that 1s temporarily configured by software to
perform certain operations. It will be appreciated that the
decision to implement a hardware module mechanically, 1n
dedicated and permanently configured circuitry, or in tem-
porarily configured circuitry configured by soitware), may
be driven by cost and time considerations.

Accordingly, the term “hardware module” should be
understood to encompass a tangible entity, be that an entity
that 1s physically constructed, permanently configured (e.g.,
hardwired) or temporarily configured (e.g., programmed) to
operate 1n a certain manner and/or to perform certain opera-
tions described herein. Considering embodiments 1n which
hardware modules are temporarily configured (e.g., pro-
grammed), each of the hardware modules need not be
configured or instantiated at any one instance in time. For
example, where the hardware modules comprise a general-
purpose processor configured using software, the general-
purpose processor may be configured as respectively differ-
ent hardware modules at different times. Software may,
accordingly, configure a processor, for example, to consti-
tute a particular hardware module at one 1nstance of time and
to constitute a different hardware module at a different
instance of time.

Hardware modules can provide information to, and
recerve information from, other hardware modules. Accord-
ingly, the described hardware modules may be regarded as
being communicatively coupled. Where multiples of such
hardware modules exist contemporaneously, communica-
tions may be achieved through signal transmissions (e.g.,
over appropriate circuits and buses) that connect the hard-
ware modules. In embodiments 1n which multiple hardware
modules are configured or instantiated at different times,
communications between such hardware modules may be
achieved, for example, through the storage and retrieval of
information in memory structures to which the multiple
hardware modules have access. For example, one hardware
module may perform an operation and store the output of
that operation 1n a memory device to which 1t 1s communi-
catively coupled. A turther hardware module may then, at a
later time, access the memory device to retrieve and process
the stored output. Hardware modules may also imtiate
communications with mput or output devices and can oper-
ate on a resource (e.g., a collection of information).

The various operations of example methods described
herein may be performed, at least partially, by one or more
processors that are temporarily configured (e.g., by soft-
ware) or permanently configured to perform the relevant
operations. Whether temporarily or permanently configured,
such processors may constitute processor-implemented
modules that operate to perform one or more operations or
functions. The modules referred to herein may, 1 some
example embodiments, comprise processor-implemented
modules.

Similarly, the methods described herein may be at least
partially processor-implemented. For example, at least some
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of the operations of a method may be performed by one or
more processors or processor-implemented modules. The
performance of certain of the operations may be distributed
among the one or more processors, not only residing within
a single machine, but deployed across a number of
machines. In some example embodiments, the processor or
processors may be located 1n a single location (e.g., within
a home environment, an oflice environment or as a server
farm), while in other embodiments the processors may be
distributed across a number of locations.

The one or more processors may also operate to support
performance of the relevant operations in a “cloud comput-
ing”” environment or as a “software as a service” (SaaS). For
example, at least some of the operations may be performed
by a group of computers (as examples of machines including
processors), these operations being accessible via a network
(c.g., the network 104 of FIG. 1) and via one or more
appropriate interfaces (e.g., APIs).

Electronic Apparatus and System

Example embodiments may be implemented in digital
clectronic circuitry, or 1 computer hardware, firmware,
software, or 1n combinations of them. Example embodi-
ments may be mmplemented using a computer program
product (e.g., a computer program tangibly embodied 1n an
information carrier, €.g., in a machine-readable medium for
execution by, or to control the operation of, data processing
apparatus, €.g., a programmable processor, a computer, or
multiple computers).

A computer program can be written 1 any form of
programming language, including compiled or interpreted
languages, and it can be deployed 1n any form, including as
a stand-alone program or as a module, subroutine, or other
unit suitable for use 1n a computing environment. A com-
puter program can be deployed to be executed on one
computer or on multiple computers, at one site or distributed
across multiple sites and interconnected by a communication

network.

In example embodiments, operations may be performed
by one or more programmable processors executing a com-
puter program to perform functions by operating on input
data and generating output. Method operations can also be
performed by, and apparatus of example embodiments may
be implemented as, special purpose logic circuitry (e.g., a
FPGA or an ASIC).

A computing system can include clients and servers. A
client and server are generally remote from each other and
typically interact through a communication network. The
relationship of client and server arises by virtue of computer
programs running on the respective computers and having a
client-server relationship to each other. In embodiments
deploying a programmable computing system, it will be
appreciated that both hardware and software architectures
merit consideration. Specifically, it will be appreciated that
the choice of whether to implement certain functionality in
permanently configured hardware (e.g., an ASIC), 1n tem-
porarily configured hardware (e.g., a combination of soft-
ware and a programmable processor), or in a combination of
permanently and temporarily configured hardware may be a
design choice. Below, are set out hardware (e.g., machine)
and software architectures that may be deployed 1n various
example embodiments.

Example Machine Architecture and
Machine-Readable Medium

FIG. 6 1s a block diagram of a machine, in the example
form of a computer system 600, within which instructions
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624 for causing the machine to perform any one or more of
the methodologies discussed herein may be executed. In

alternative embodiments, the machine operates as a stand-
alone device or may be connected (e.g., networked) to other
machines. In a networked deployment, the machine may
operate 1n the capacity of a server or a client machine in a
server-client network environment, or as a peer machine 1n
a peer-to-peer (or distributed) network environment. The
machine may be a personal computer (PC), a tablet PC, a
set-top box (STB), a Personal Digital Assistant (PDA), a
cellular telephone, a web appliance, a network router, switch
or bridge, or any machine capable of executing instructions
624 (sequential or otherwise) that specily actions to be taken
by that machine. Further, while only a single machine 1s
llustrated, the term “machine” shall also be taken to include
any collection of machines that, imdividually or jontly,
execute a set (or multiple sets) of istructions 624 to perform
any one or more of the methodologies discussed herein.

The example computer system 600 includes a processor
602 (e.g., a central processing unit (CPU), a graphics
processing unit (GPU) or both), a main memory 604 and a
static memory 606, which communicate with each other via
a bus 608. The computer system 600 may further include a
video display unit 610 (e.g., a liguid crystal display (LCD)
or a cathode ray tube (CRT)). The computer system 600 also
includes an alphanumeric mput device 612 (e.g., a key-
board), a user interface (Ul) navigation (or cursor control)
device 614 (e.g., a mouse), a disk drive unit 616, a signal
generation device 618 (e.g., a speaker) and a network
interface device 620.

Machine-Readable Medium

The disk drive unit 616 includes a machine-readable
medium 622 on which 1s stored one or more sets of data
structures and instructions 624 (e.g., software) embodying
or utilized by any one or more of the methodologies or
functions described herein. The instructions 624 may also
reside, completely or at least partially, within the main
memory 604 and/or within the processor 602 during execu-
tion thereof by the computer system 600, the main memory
604 and the processor 602 also constituting machine-read-
able media 622. The instructions 624 may also reside,
completely or at least partially, within the static memory
606.

While the machine-readable medium 622 1s shown 1n an
example embodiment to be a single medium, the term
“machine-readable medium™ may include a single medium
or multiple media (e.g., a centralized or distributed database,
and/or associated caches and servers) that store the one or
more instructions 624 or data structures. The term “machine-
readable medium™ shall also be taken to include any tangible
medium that 1s capable of storing, encoding or carrying
instructions 624 for execution by the machine, and that
cause the machine to perform any one or more of the
methodologies of the present embodiments, or that 1s
capable of storing, encoding or carrying data structures
utilized by or associated with such instructions 624. The
term “machine-readable medium” shall, accordingly, be
taken to include, but not be limited to, solid-state memories,
and optical and magnetic media. Specific examples of
machine-readable media include non-volatile memory,
including by way of example, semiconductor memory

devices (e.g., Frasable Programmable Read-Only Memory
(EPROM), Electrically Erasable Programmable Read-Only

Memory (EEPROM), and flash memory devices; magnetic
disks, such as internal hard disks and removable disks;
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magneto-optical disks; and compact disc-read-only memory
(CD-ROM) and digital versatile disc (or digital video disc)

read-only memory (DVD-ROM) disks.

Transmission Medium

The structions 624 may further be transmitted or
received over a communications network 626 using a trans-
mission medium. The mnstructions 624 may be transmitted
using the network interface device 620 and any one of a
number of well-known transfer protocols (e.g., HI'TP).
Examples of communication networks 626 include a LAN,
a WAN, the Internet, mobile telephone networks, POTS
networks, and wireless data networks (e.g., WiF1 and
WiMax networks). The term “transmission medium” shall
be taken to include any intangible medium capable of
storing, encoding, or carrying instructions 624 for execution
by the machine, and includes digital or analog communica-
tions signals or other itangible media to facilitate commu-
nication of such software.

Although an embodiment has been described with refer-
ence to specific example embodiments, 1t will be evident that
vartous modifications and changes may be made to these
embodiments without departing from the broader spirit and
scope of the present disclosure. Accordingly, the specifica-
tion and drawings are to be regarded 1n an 1llustrative rather
than a restrictive sense. The accompanying drawings that
form a part hereof show, by way of 1illustration, and not of
limitation, specific embodiments 1n which the subject matter
may be practiced. The embodiments 1llustrated are described
in suflicient detail to enable those skilled mm the art to
practice the teachings disclosed herein. Other embodiments
may be utilized and derived therefrom, such that structural
and logical substitutions and changes may be made without
departing from the scope of this disclosure. This Detailed
Description, therefore, 1s not to be taken 1n a limiting sense,
and the scope of various embodiments 1s defined only by the
appended claims, along with the full range of equivalents to
which such claims are entitled.

Such embodiments of the inventive subject matter may be
referred to herein, individually and/or collectively, by the
term “‘invention” merely for convemence and without
intending to voluntarily limait the scope of this application to
any single mvention or inventive concept if more than one
1s, 1n fact, disclosed. Thus, although specific embodiments
have been 1illustrated and described herein, 1t should be
appreciated that any arrangement calculated to achieve the
same purpose may be substituted for the specific embodi-
ments shown. This disclosure 1s intended to cover any and
all adaptations or variations of various embodiments. Com-
binations of the above embodiments and other embodiments
not specifically described herein, will be apparent to those of
skill 1n the art upon reviewing the above description.

The Abstract of the Disclosure 1s provided to comply with
37 C.F.R. § 1.72(b), requiring an abstract that will allow the
reader to quickly ascertain the nature of the technical dis-
closure. It 1s submitted with the understanding that 1t will not
be used to interpret or limit the scope or meaning of the
claims. In addition, 1n the foregoing Detailed Description, 1t
can be seen that various features are grouped together 1n a
single embodiment for the purpose of streamliming the
disclosure. This method of disclosure 1s not to be interpreted
as reflecting an intention that the claimed embodiments
require more features than are expressly recited in each
claiam. Rather, as the following claims reflect, inventive
subject matter lies 1n less than all features of a single
disclosed embodiment. Thus, the following claims are
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hereby incorporated into the Detailed Description, with each
claim standing on 1ts own as a separate embodiment.

What 15 claimed 1s:

1. A system comprising:

one or more processors, and

a memory including instructions, which when executed

by the one or more processors, cause the one or more
processors to perform operations comprising:
automatically, without user input, triggering preserva-
tion of a state of a browsing session at a first user
device of a user, the triggering preservation causing,
the state of the browsing session to be stored for later
access;
in response to detecting an end of the browsing session
at the first user device and use of a second user
device of the user, determining, without receiving
user input, to continue the browsing session on the
second user device;
in response to determining, without receiving user
input, to continue the browsing session on the second
user device, automatically, without user nput,
accessing the preserved state, the accessing the pre-
served state comprising:
accessing a plurality of preserved states stored for
later access, and
based on an 1ntent-based profile of the user, selecting
the preserved state from the plurality of preserved
states to continue the browsing session, the intent-
based profile being based on one or more of user
activities during past browsing sessions, times of
past browsing sessions, or geo-locations of past
browsing sessions; and
based on the selecting, causing presentation of a last
viewed page of the browsing session of the preserved
state on a display of the second user device.

2. The system of claim 1, wherein the determining
whether to continue the browsing session comprises deter-
mining that an amount of time that has elapsed between user
activity associated with the first user device and the use of
the second user device 1s less than a predetermined amount
of time.

3. The system of claim 1, wherein the

selecting the preserved state from the plurality of pre-

served states comprises:

selecting the preserved state that has a similar given time

or geo-location of the user.

4. The system of claim 1, wherein the operations further
comprise:

identitying a plurality of flow chain elements 1n a trans-

action flow of the browsing session, wherein the last
viewed page of the browsing session comprises a last
flow chain element of the plurality of flow chain
clements caused to be displayed on the first user device.

5. The system of claim 1, wherein the operations further
comprise:

restoring a navigation path stack based on the accessed

preserved state, the restored navigation path stack
allowing back buttons to be usable to return to previous
results of the browsing session.

6. The system of claim 1, wheremn the determimng
whether to continue the browsing session 1s 1 response to
determining that a likely length of time the user will browse
on the second user device 1s above a predetermined thresh-
old.

7. The system of claim 1, wherein the determining
whether to continue the browsing session 1s 1 response to
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determining a likelihood that the use of the second user allowing back buttons to be usable to return to previous
device will result in completion of a transaction tlow. results of the browsing session.
8. The system of claim 1, wherein the operations further 15. The method of claim 10, wherein the determining
COmprise: whether to continue the browsing session 1s 1n response 1o
tracking‘behavior of the user across different entities and 5 determining that a likely length of time the user will browse
domains; and on the second user device 1s above a predetermined thresh-

building the intent-based profile for the user based on the old.
tracked behavior.

9. The system of claim 8, wherein:

the tracking behavior of the user across different entities 10
and domains 1ncludes tracking times and geo-locations;
and

the building the itent-based profile for the user 1s based
on the user past activities associated with each of the

16. The method of claim 10, wherein the determining
whether to continue the browsing session 1s 1 response to
determining a likelihood that the use of the second user
device will result in completion of a transaction flow.

17. The method of claim 10, further comprising:

tracking behavior of the user across different entities and

domains; and

times and geo-locations. 15 T _
10. A method comprising: building the intent-based profile for the user based on the
automatically, without user input, triggering preservation tracked behavior.
of a state of a browsing session at a first user device of 18. The method of claim 17, wherein:
a user, the triggering preservation causing the state of the tracking behavior of the user across different entities
the browsing session to be stored for later access; 20 and domains includes tracking times and geo-locations;
in response to detecting an end of the browsing session at and
the first user device and use of a second user device of the building the intent-based profile for the user i1s based
the user, determining, by a hardware processor without on the user past activities associated with each of the
receiving user mput, to continue the browsing session times and geo-locations.
on the second user device; 25 19. A non-transitory machine-readable storage medium
in response to determining, without receiving user input, storing instructions that, when executed by at least one
to continue the browsing session on the second user processor of a machine, cause the machine to perform

device, automatically, without user input, accessing the

_ operations comprising:
preserved state, the accessing the preserved state com-

automatically, without user input, triggering preservation

PHSIS . S of a state of a browsing session at a first user device of
accessing a plurality of preserved states stored for later . . . .
necess. and a user, the triggering preservation causing the state of

the browsing session to be stored for later access;

in response to detecting an end of the browsing session at
the first user device and use of a second user device of
the user, determining, without receiving user input, to
continue the browsing session on the second user
device;

in response to determining, without recerving user input,
to continue the browsing session on the second user
device, automatically, without user input, accessing the
preserved state, the accessing the preserved state com-

based on an intent-based profile of the user, selecting
the preserved state from the plurality of preserved
states to continue the browsing session, the intent- 35
based profile being based on one or more of user
activities during past browsing sessions, times of
past browsing sessions, or geo-locations of past
browsing sessions; and

based on the selecting, causing presentation of a last 40
viewed page of the browsing session of the preserved
state on a display of the second user device.

11. The method of claim 10, wherein the determining PHSINZ. .
whether to continue the browsing session comprises deter- accessing a plurality of preserved states stored for later
access, and

mimng that an amount of time that has elapsed between user 45

activity associated with the first user device and the use of

the second user device 1s less than a predetermined amount the preserv edistate from the ‘pluraht}'z of pr cserv ed
of time states to continue the browsing session, the intent

12. The method of claim 10, wherein the bas.ec} ‘proﬁle.being based on one or more.of user
activities during past browsing sessions, times of
past browsing sessions, or geo-locations of past
browsing sessions; and

based on the selecting, causing presentation of a last
viewed page of the browsing session of the preserved
state on a display of the second user device.

20. The non-transitory machine-readable storage medium

of claim 19, wherein the operations further comprise:

tracking behavior of the user across different entities and
domains; and

building the intent-based profile for the user based on the
tracked behavior.

based on an intent based profile of the user, selecting

selecting the preserved state from the plurality of pre- 50
served states comprises:

selecting the preserved state that has a similar given time
or geo-location of the user.

13. The method of claim 10, further comprising;
identifying a plurality of flow chain elements 1n a trans- 55
action flow of the browsing session, wherein the last
viewed page of the browsing session comprises a last
flow chain element of the plurality of flow chain
clements caused to be displayed on the first user device.

14. The method of claim 10, further comprising: 60
restoring a navigation path stack based on the accessed
preserved state, the restored navigation path stack I I
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